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(57)Abstract: 

PURPOSE: To achieve the high integration of a nonvolatile memory 
circuit, and to improve the accuracy of the analog capacitive element in 
a semiconductor [C device including a nonvolatile memory circuit and a 
capacitive element for analog purposes. And, with regard to a 
semiconductor IC device, to reduce the number of steps in the 
manufacturing process, and to optimize the characteristics of the 
nonvolatile memory circuit and the analog capacitive element, 
respectively. 

CONSTITUTION: A semiconductor IC device includes a nonvolatile 
memory circuit (EPROM or EEPROM) and a capacitive element for 
analog purposes. In such an IC device, a lower electrode 7 of the 
capacitive element C is produced from a gate electrode 7 (or 5), for 
control purposes, of a memory cell Qm of the nonvolatile memory 
circuit; an upper electrode 12 being produced from an intermediate 
conductive layer 12; and a dielectric film 10 being formed from an 
insulative layer 10 which is prepared independently of the manufacturing 
step of a gate insulative film 6. 
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»©** U t^oWM h^>^X*©KP-f 

h tm© tifrizM ux s s»&-c-fi8**SEKs n, 
fr^mmmy- vn^^ztmm^it^x^mm^ 

^-**xfcry-x*w^wfcttiKsn, s^t^d 
±Bm@©^*&i®;fciBBUfc, «B«BiT*ric*ns 

%feiait ©Bco y -fe;p©e#a* b ^ >>>x * ©^ 
^tsxet, we* *u *;]✓©«#»* h^>s*x* 

<35TBtt±l:IS*#«*J»J«t6XSi:, UMB^U 

y-h«"ejB^ane*ra^«Bft?§>j«r«tt'bt, 
^<o+Ri»«B&»j«"rexetRi-xeT?. mmr± 

u ^fflM*^oTB««±^IWflB«*#l«^«ELT 

iBmtfs^f sxetsfliAfccts^rai-r** 

[0 0 0 1] 

HU 4#JC, ftattffi^XttfMttft^^ftttlB 



(2) #I¥4-348 56 8 

[0 0 0 2] 

^«S^*«!^^l2taiHlK (E PROM: Eras 
able programmable R.ead Only Memory) &t/&fltg£ 
e>7*uir (a/d) JEKW&pi-^W* 

XA89-413 (IEDM89-413) K&^Til 
10 [0 0 0 3] ffi£©EPROM© 1 [bit ] <Z>ffiffE£lB 

*>^-h®®) , mmm#-bmm (n>hn-;v 

^T»lBi©^ISfl«*RT»JBRSns. iMW^y- 
h*ffitt»fi7 r n-fexfc*^TSB2BB©^«Sa3ai# 

[0004] — r^-n^ * 7^ s^^juaaftsttK* 

n^nHry-^ottfi^n-fexoxeftSBW-rs&Be), 
E P ROM©§SiS:/nirX©— ^£ffJ/f3LT^$n 
^>o ^t), *fi* J 3=-©TB«Wi**aft*h5>^X 

*<Dnmwmmy— hmmtrn— wtxa-cjMtsn, 
[0005] z<Dx?y? \ i m&'vm&'$nz>t&mm^ 

[0 0 0 6] 

[«M*«*«fcUJ:3traKHi] (1) HWE^-f^ny 

n-fe y -y-ic»*sns e p r oM»M0iibos$Rtf 

5^ S*^©«EEffijftS/M5<mti, ttffi*l^)±Tfr4. 



—340— 



3 

*K*fc*Asnsu ^mz^nn 

\Z. ««IBfttf3S£JI©fS£««lA. «EE«»&/JnS< 
[0 0 0 7] tHW. ^t'JtWi^Mh^^ 

x*©««r*WBy-- MfttMffiy- htmtom 

mr-hnm &i&ikmmm) <D&m\zmk{£m&m\s 
itmitmmmxM&zn. &mm=?<omim\mm\z 

[0 0 0 8] £©«fc5fe»#*«Wi?"*l;:tt, ^l@g 

fc#S, Zl©*S* mz. «ffi*HH*« TJMffi, ±B 
US©** ©3MtS&*Kfc*A£n* U >«Kfc3SS 

[0 0 0 9] (2) ffle$fi*?©«EEfl«&/h 

u >^<KT?fliasa*4*tt&s««>* oner*) 

[0 0 10] (3) ffifMPSSfc^SiWWBoj? 

wflBR*i#«s»*r«xe»cffis-rs^ 

T-r ^ n yn-feyU-«>llji^o-fex©xeft3WliBfcie 

[ooii] (4) tut. &mm^<»m&&®:&mmz 

©«&Xe&fWBU «Fft«^©TJi*«&WS it e 

^ns«)T, c©iraxeMijiBU Mantis 

Z.<Dffl&\Z*KXh* MSR^Simflcifitt^ 

^■rsxetgij©xsT'*jGfisns©T, ^^ny 
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[0 0 12] aOBB^fiftWTHtaai^tWS I 

> RTMSM^ £©TJgfSffi£-h@mffi<h©IB3 

[6oi3] #5MB©B«tt, ttftWMw&Rxty 
x, m&*W¥&&&te®&<D&m&fc&wz>ti2i ) b\z, 

[0 0 14] *$W3<Dfl&©B«li, **?%tefEtelE]&R 
HT, ®M^D-tA©X^&$:^-r-5ti:t)tC, MSB 

[0 0 15] *«#©ffiiefcSm:*©«©B»fc»r»l 

[0 0 16] 

[0017] ( i ) «i?f«iw§$*- h n&Rr*fM/ay 

toss n^^^^x«^rvW^^^%^SBm 
mm. 7i-n?m&&mT<D&*&ft-¥mftmmzt& 

m &© * q& 'j -fe jw<z>« h ^ a ^ © h i^-f >« 

30 -"h«ffi©^-rn3^K3*LTaa«E-&T— «**sst«* 

S*X * ©WiftMUfl h L- < fofflWm *-bm 

[0018] (2) mftwmmr-bnsRxtmwmr 

r±o^fflM*^©**&ra-¥3W:S»fc» 
«r*¥*flei^IsllftS«©«fi*tefc*lr^T, ttrlE^ 
ffSfittlBlftiaKro^^EU-fe^SISL^h^^A^© 

mffimmmv- hmm, mmmy-bm* v-a«« 

y-h^s, wfiiffly-h*ffi©tim^*«fi!6rsx 
5^ m£fsi-±mx* taBar^-DiffflM#^©TJB«as 
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?(D'j>tsi< tbfmwmmr-bmBR&mmmY—b 
«ffi±s*Brstt»ji&»fife"r*a:a:t)ic, zvtm 

^flE>Tsm«±ic««(#=i»sr«rit-r*xet, ^12^^ 

[0 0 19] 

[ftUB] -Li£Lfc^8r (1) K«fc*U& SWW»«ttlB 

stray- bnmtmmmr- bmmiKDm&y- him 
mtmomizm&tztu £©**u^©ra*«&*w 

^TfSOT, £©7^n«fl«S*^©«ffiffiRfc 
/hS<U #fiffi©fflft*<£«T?*. 7taiffflM# 

[0 0 2 0] JiHSL&^ffc (2) tCctnti, ffifEWSB 

*«iS4MBfr5ia»Bfi»ri&r*xeT, r^n^ra 
©7±a^ffl36Efi*^©»ri6xeK*a-rs^ ^? 

*3irai&£fi©SM:/n*;*©xgft*ffi«T#S «h 1 

fete taiBT^D^ffi^ftjR^offmfrKs^-rsx 
bnmtmmmY- bmmtcDmizMf&ntizr- 

©ws©B»b&tBn*. 

[0 0 2 1] ^^©KlriEK^ViT* E P ROM 



M¥4-3 48 5 6 8 
[0 0 2 2] &*5, *Hfi05fiKWr*&8&©^Hlc*^ 

r. ra-«ig«^rr*fe«)Fii^-«F^**f^ -£©*8D 

[0 0 2 3] 

[#?J6OT *%^©-»t*5E P ROMW7t 

[0 0 2 4] 1 ic^Tcfc^lc:, v*f ^nyniryl?- 
(4M*#ftffi[Elft&15) SEPROMW7tP^-T 

miiaasRA^^sp- m^mfcmtiLi&umzm&ts 
ns. itiiHE p rom wmmm) ©1 d>h ] ce>«« 

^ • r^f (A/DfiWS) &«d6"r*7^ 

n CttBH 1 fpj5m\z^-? 0 

[0 0 2 5] 6fiIEEPROM©*^U^;UQmte* 

(p- $hmp#£«i) . v-b&mm 
4, 6, «w«fy-h«i5/iHMy-na 

fl£V^*B*«flP|Cl9!3Ean. LDD (Lightly Doped 
Drain) *8jgT»&£n£o 
[0 0 2 6] tagB^*U-fe^Qm©y--h«»ie.4tt« 

[0027] ««f#«ffly-hM5tt, mm?**:* 
iz&ifzm 1 b gy- b&B&xmtzisKTmi&ztu 

[0 0 2 8] ^-h»»«6tt«^tf«l(f»«^-h 

[0 0 2 9] «!lWffly-h«B7tt,.«fi^D-feXK* 
ttS»2BB^"-MJ»l«XStc*^T*^n, «A 

& <ssrr * a w-ew a « n s!^^ tLrou 
>WA^ns. &tz* Mffly-htS7ft epr 

x\*£i&ikmmmjitzmM&&mmmi><\mM& 
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[0 0 3 0] ;iCD^U-tr;UQm<Z>K K >«*fc«i3 
■T-&n+ ffl*ill#fli«9k:B4»|ia*«S (pad-polySi 

mm) i2*4t&\sT7 s -9misifimsm\zmmzti 

[0 0 3 1] MiB^IQ^JSl 2te, ^©-^ Wdfeffl 
\zn UT S Htt£-T F W >«*!;:*&Wfc»tt3 

way- hai5ROT«iy- hmffi7o{ra^tc^n 

FV-f>Mi:ftttSh5. >j>IBIifi@i2fi)jfi«i8id: 
[0 0 3 2] «fW»«ii2o-«fil«w>Wl:a 
Mil 5®£4®&t£KIGEU Hl/^f 

COHH VflMi-?-** l 5 £<Dm&&M.iM-t 

»ffly-Mi7 0**tr-^Il 5££>B8<Z>VX£? 

[0 0 3 3] ffi8B>f>fgmSl 2tt, sygx^tcsstt* 

[0034] ifrgmra i cm. EPROMo^tut 
ray- hmm i t*w*«B 1 2 £ow£i&f^s 
m?c<Dmm&m a 0) tLtt»«fflsn*©T, n 

[0035] othx-*» 1 5 a,- enraut 1 3 ±\z 
jsftu cosnaififtie 1 3 tc^$n^^?L 1 4 & 

mxm&vxh*^. 
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[0 0 3 6] m&T+Utf* ?4V9)V$tm&<DT-fu 

mm7, wtm&mi 0, ±msi 2<D3c*&m$:m® 

[0 0 3 7] tfHB7^n^ffl#fi*TCa>TJ§«ffi7tt 
E P R OMiD**: U -feJlrQniT&«£JM&£ h 7 >>*X 

*©*9ws$*--h*ffi7 tiai— w«Bo*o*isa«* 

[0 0 3 8] flHHHRi Ott* ttrf2TBm^7(O^M± 

i 2 £®raicn»£3n*!gtt@ i o tra- 

[0 0 3 9] Jbjgtt&l 2tt, ^I2T©mS7CD^M_b 

mm i 2 tra— *«e^*o^isft3i*R^©^- h# 

[0 0 4 0] 1 07 1 P ^^I^TC ©Tilffi 7 

±mmm 1 2 j^asnfcvMgwcfc^Tffiia 1 5 \zm 
20 rnzti* ±mmmi 2\tmm\zmmi sizmmzti*. 

[0 0 4 1] fi»Ev>f ^D^P-feyy-<0»jl*ffi 

so shsmu mmzmw-r*. 

[0 0 4 2] H2fcjS-r<fc5fc* p- 

>v?X * £ J* * U <t)lrQm&mart-2> £ £ *> J* , 

30 *WFc©TJa«i7fijija6t5. 

[0 0 4 3] t5IB^^Uir;UQm«, y-hlfi«W4, 

«f*«ffly-hfllfiB5, ^ffl^-hmffi7C0^>!rCD^ 

40 rSj±-r^@a<JT2 0-3 5 [nm] gflW>#^IWcj& 

[0 0 4 4] 7^-nifffiM*TCOTJi*«7iairiB 
^ q& «J ir;WQmO©IPffiy-- hmffi 7 £ n— %i&XMX 
»dESn*. ^fc, TBtt«7tt**iJ*JPQm©mffiF 
5 tRI— ffifiXS^fiKbTfe 

[0 0 4 5] taiBU-r H->*-JVX^U-8tt, 

«Atf^tt< tfc©Wffiy-"h«ffi7±&#tr±«JCC 

5» ZLXMf$ t 2tlZ><, CCO^-i JPX^— tJ-8tt, 



—343— 



9 

[0 0 4 6] #CK, m3\Z7*-r&5\Z. EPROM©i 

h^*— v-8±&$t$mmz&mm 1 o 
mz^-Cs Tj&mm7 <D&m±*-&>t*mmz®mftm 

[0047] iijfaifci&fgi o\^^u±)iQm<Dmmm 
bnm7 twzm^n^mmmm i 2 £o>ro© 

a tfm®mm^c<Dm&%k&&&-z zt w 
<oj:m^&&te&ftT\z&\,*Tmf&2nz><D^ m^m 

*>«ftt40 — 100 [nrn] ©W^WPTJMEatt*. 
[0 0 4 8] #:tC, 04tC^-r<t^iC. EPROMO® 

lo/tu-fe^QmoHH >mmzmm-rz>n+ 

W*»tt9 ±tC*3V>T, IfifitS 1 0 £&S8?L 1 1 
fc»«*n«*M*«S 1 2 £*6*i:B 1 0 ±\zBf&+ 

s. u©xi©a^ iiree?namtB 1 2 sjMtrsx 
b^ei 1 2 ^©±iti 1 2 fcjMc-rsx 

[0 0 4 9] #Cfc. jSI83l&mi 3«^U £<B&, 
jffli!fi©mfcST«fc'5fc* ^r^m»^ 1 30EPROM 
<0««fc»tt?L 1 4 fcJMSU y*—** 1 5 &mf&?Z> 

*fctttt?L 1 4 fcJM6U l 5 
[0 0 5 0] faSE7*n^fl#M8^C©_LB««l 

2, mm 1 5©^ft*«rs»tt?Li 4tt, ±b^® 

^ffi«TJgJ5fc3*l*<!!m WAtf-hB«ffil 2£WS i 

^-s?ra*tT^ Jiojjtn 2<omm\ztem 
[oosi] ^tit>-momfej:uzmTz£:\z£K). 
[0052] ccD<t^tc, mmmmY-bnmsRxf 
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^QmCD«}SLM h 7 >i?7^0 F l/-f >«« (n+^ 

**#«*9) \z. mftwmmy-bmms. mwmv 

12€^U 5*tWWl:8fi«n, MSB 

« h 7>vX^©OTiy- fttfc 7 iiPl— ««B"C» 

^$n-5T©H€S7, mmmmmy-bmm7 t^mm 
mm 1 2 £<z>mc!>f6&B 1 0 tm-tm®*vw&&ti% 
&mftm 1 0 . pq««b 1 2 t^-itiTM 

atl*±B««l 2©*^&JH3fcttBl/fc, 7*v9Y 

mm-cmtfLi*ti2>. £©»&fc«fcD. ^ibe promo 

n*? 5 --** 1 5 tmmmmv- bm& 
5, Mi 7 otif n^tcwioiiTf « 

(pad-polySi#fig) 1 2©«fflfc±!3fi«U ^'J 
1?;VQm®£^ai&&l8/K?&£®-?. EPROM^ilS 

8t«#je i o ifl* mz* * >J *DVQm<Dmffiwmm?- 
b mm 5 1 mwm y-htffi7t^®y-h 6 

bTOAKiWEy- haggle fctfc^TJPlr^R 

[0 0 5 3] OTCT-f^n^n-feytJ-ottfi^St 
tCi5^iT, i5^EPROM(D^^E'J-fe:JUQmOm#^m 

^9) $M«ttt>t:, Mta©iffliffly-h^@7$ 
j:&ttflrr*tfi*Bi o&^-rsti^fc, 

BlO ^MTSIgt^-XiT, WET^-n^ffl^ 
S^C<0TBm«B7±tc^H^l O^MtSXg 

mmmzti. frz>mmmy-bnm7±tz&mmi o 

5^ 2S»Ut-5IgtS|-l8T, t}E7tOifI$M 
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^Ca>TH«*7±fcaWB«©frKl 0^«EUT±@ 
Stria E P ROMO^tU -fe JUQm(Dti#^ h ^ >S^X 

xt*nt.MmmY- bmm7 £*&mrr*m»m 1 o & 
- nmft 5 tmswy- bnm i £a>rateJMsan*y 

[0 0 5 4] WJt, *«H#K.k-3T&3n&K9I&. 

So 

[0 0 5 5] W*fcfc EPROMt^T, 
«S«ffi*SW8ttS2*[3tt (E E P ROM:_E lectr 
icatly Erasable Programmable Read Only Memor 

[0056] ;**y-te;i/T?a*«M» 
[si] 
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-7i«i!$ns e p ROM*»«r**«(Wft«[i§i 

[0 0 5 7] 

[0 0 5 8] ^Fff»ttEiaiil»&^T^-a^ffl«pfi*^ 
[0 0 5 93 WRttEiftiattlSt^y^n^fflSS*? 
[0®<of©mfeia^3 

[SI 1] ffliflO-^SOT*^ E P ROMXlf 7t D 
if • S^l^JftSftflMrr*^ ^ oyn-fe >if co 

[03 3 Sl2ieT?©BfflWrffiBL 

[043 fssieTraMwraei. 

1 4, 5-«fflr*SI 

o •••ttABxftfra#ii& i 2->?ra»*jixtt±B* 
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